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ABSTRACT 

High temperature composite heat exchangers are an enabling technology for a number 
of aeropropulsion applications. They offer the potential for mass reductions of greater 
than fifty percent over traditional metallics designs and enable vehicle and engine 
designs. Since they offer the ability to operate at significantly higher operating 
temperatures, they facilitate operation at reduced coolant flows and make possible 
temporary uncooled operation in temperature regimes, such as experienced during 
vehicle reentry, where traditional heat exchangers require coolant flow. This reduction in 
coolant requirements can translate into enhanced range or system payload. A brief 
review of the approaches, challenges and test results are presented, along with a status 
of recent government-funded projects. 
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Silicon Carbide/Silicon Carbide (SiC/SiC) 
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Actively-Cooled Composite Focused Projects 








Demonstrated Geometry and Scale 
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Key Parameters Driving Structural Concept 
and Materials Selection 
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Structural Concepts 
Simplified 1 -D Thermal Analysis 
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Structural Concepts 
Composite with Metal Tube 
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Cooled Composite Structural Concepts 
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w Other Examples of Cooled Composite Structural Concepts 
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Materials - and Structural Concept -- Selection 
Dependent Upon Application 



Oxidation Resistance of Composites 
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Concept Screening and Validation 
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Cooled Panel Concepts 
Evaluated in Cell22 
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Cooled Composite Subelement Test at NASA GRC 
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UTRC Scramjet Facility 



Nearside Sidewall & Top Panel 
omitted for clarity 



6”x30” Cooled Ceramic Matrix Composite Panel 




Testing of Cooled CMC Panel in UTRC Scramjet Rig 
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